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(57)Abstract: 

PURPOSE: To reduce the read error ratio by using the 
read Solomon code as information for detection and 
correction of data read error multiplexing a correction 
code and providing a majority circuit of read error 
correction code information. 

CONSTITUTION: A central processing means 7 sets the 
number of read sectors and a pointer indicating the 
buffer storage position of read data and sets a retry 
count to a retry counter. The cylinder number, the head 
number, the sector number, and flag information of the 
ID part are set to an HDC 6 to start the read operation. 
The HDC 6 reads in the recorded signal of a recording 
medium 2 through a discriminator 5 to perform ID 
comparison. When ID error is detected, retry is started; 
and if ID information is not found or error is not 
recovered before the retry counter reaches 0. the 
processing is terminated with error. The means 7 checks 
the ECC status of an ECC circuit 9 due to the read 
Solomon code after the end of read and uses a majority 
circuit 10 for sector data in a buffer 8 to perform the error processing. 
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1 

^1f^»C*f-r-5X7-fTiElpIKt. *l^©X5-|TiE'l« 
li^iLT® I Dlt^d^S^iiSnfc: I DSB. Wz.^^ 
^\zm< l^-C9X7-fTiE1fffiS:*IISIS:lt^X5-friE 

s. 

OR $ia*-&to-e-fcD-:7-y ^7 i ib« 

[it*«4] X9-ffriE^^^i:LTU-Kyu^:>^5F 20 

^(Dmz. PADlfC. PLOSC, SYNCSU, X^-fT 

SPL I CEg|5*|glt;/5:S^3SlfB«©S^7^^;^i7g 
S. 

[0 0 0 1] 
CO 0 0 2] 

[0 0 0 3] Sfc, -€-n&©S*l5^ff*«f^KLfe/jNS 

[0 0 0 4] ^(Ditub. mmimm±(D!Kmim^i. 

[0 0 0 5] «Tt'^ mSiiDm^^^ 7.^mn<D^-i^ 



#M¥6-2 0 4 0 3 

2 

[0 0 0 61 05«, tJfef5©iK^5^^xi'Se©ffi^ia, 
a«©«j*^5^-r:/n-/^BIT*S. 1 «;igigF^*<i5B(^ 

mms.m.m.W: 3 tia^iE® 2 jcm u x x- ©» 

T^-^^^;/ H 3 ©m^SitiJi-rSlilSig, 5 «lii|SS4 
#^ii*.^lC»#ji=*m^©m;^*35^ 

D C 6 «:Mffll-r S f'i^SQS^S. 8 2 
e.©^*.£ilb^l'«HD C 6 »r® OiiinifcT^— ^J'^&fe 

t)ffrjE€:fT5;feae>©ECClHlK-C, j1:^3 2h*«> 
Vi«5 6 If-;; h©3>b!a-^'^^«F^*«ffifflSn-5Z: 
td^'#Vi. 1 1 «-f >3'7x— XT. A»;7r8*:frL 

T^iE-rs^sBTj^x vm.mtm.m.^^T.i'm.m.iiKom 
fir, j:©a^x>fXi7sa*^a5ffiitsfiibT»f^ 

CO 0 0 7] 7:i--vy h»r:PViTiftig-r-s. iK^X-f 

5 1 2A*-f h, 1 0 2 4A*-f ht— S©/h3''nyi7^^ 
T?fSgl • ^^^-r^i^l'TioTiSD, -€-©^fii:$:-fei'^' 
^©-trt^^'Jc^yyif^tL.T© I Dgl5-?'X7 

-«nE©:ft:J6©Eccif«;^f*#iab. mm.^mm 

©l^'i>R±»c^^ia?^j$nfc h 5 jc)a:;*:*t®:ffli[I •? 

[0 0 0 8] 06»C«e3f5©:7*— h®— ^i&^-r. 

0 6lC:feV^T, 14, 1 5«aMIH^i«^2±tC|^'CNR 

ithyyi^T±(DnSS<D-ti^^ 2 2 »Ct?ViTiffi?lUT 
V»«. ■fei!7^^2 2«I DSBl 6. "T—^r^l 7. ^teJ:!/ 
X^-friE«F#gPl 8\Z^\fiitl^, 1 0 lliPLO 

(Phase Locked Osillator) T9/-<^ h, 1 0 2(as Y 
NC (SynchronizationByte) Tl/'t-fh, 1 0 3 I 
Dy'—^ (Identity Data Field) TeA-f 104 
{SCRC (Cyclic Redundancy Code) T2A'f h, 1 0 
5«PADT?2A-f 1 0 6 « S P L I C ET 2 

1 0 7ttPLOT?9 A-f 10 8«SYNCT1 
A-fh, 1 0 9«x-^7 7-f-JH-*-C, 2 5 6*/5:«5 

1 2 1 0 2 4 A-f 1 1 5 «E C C (Error Co 
rrection Code) ■T?4ifc«7/Wh> 1 1 StSPAD 
•C2A'fh, 1 1 4ttSPL I CET?2A-1' hT?*-5. 
C:CTgS5BL>S:-f-n^n©A-f h^^J:Z^y*--^y h 
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o^mmift. ffistc^^e.n-5fe«T?a&-5, otic 

y h^ttlrHff^OPtWF^TVCO (Voltage Control Osci 

Hater) ^mm-Sitmfrntfau\^\ z.(Dtctf>\zm» 

&nfc©*<, PLO 1 0 l^it^l 0 7Tf, y:i^—-ry 10 
h4'-ei D'lt^:feJ:Z/DATA1f^05fe^lCB2L. :i© 
PLO 1 0 0 7©^F4rtT^SiJi5<Dff^f«;/ 

h?airiitS$-&5^5ICLTV^-g.. SYNC10 243J; 
t^lOStt, PLO 1 0 icfeil^l 0 7 t-5-0^»Cl^< 
I D'l*S*3J;I/CDATA'lffgi:©E43'lt^&-r-5fci*0%> 
(©•C^-S. I 05^-3^ 1 0 3tS. IE^:feJ;im*U=fc5 

i-rs-k^'^'^i, immi^±<DE:nz9ir)mxibnxv^ 

CRC10 4«, SYNC 1 0 2 t I D5^— 20 
^1 0 3;6^e,^fi£bfcM*-aib^D®^ai1fSSr#iiab 

«^aif •S:^a6cD'fo®T$>-l>. PAD 1 0 5*Jj;Z/l 1 3 
7^-^'CDie^;^S;tbT«H|;t«, (2. 7) 

0^ra**fi<*^d>ofc«-&, SPL I CE 1 0 6*J:t; 30 

1 1 4f)^fS:\-ftHt. iiJcJrELT^i^PLO 10 1 Sfett 

1 0 7©g|JiJ-i-rffigtLTbSv\ PLOioiifcti 

1 0 7©SBT»S#gim©||feb*'>' h?iHCVCO*+ 

Je>fCSPL I CE 1 0 6:feJ:y^l 1 4*iEgSnTV» 
ECCllSti, SYNC 1 0 8^J:Z/5'— 

-;i'H 1 0 9©^*.tiiuKo©«^mfnEifig*5i:sb*y 

hi:bT#JnLTViT, ^^^mt-^tCE C CIU^ 1 3 T 
^^■^tlitECCy'-^t^mmi^il^^m^tii-^tLftE 40 
CCl 1 5t*H:KL, 5^-:^St*mUilOO«fe{ti/fr 

[0 0 0 9] Sfc. ±t2^-^'7:*--r-y hJCti£oT> 

ts.mmmzMvrmm^jiz^n^^n'pzfa^.T.it. 'p 
fftffla^e 7 {r J: o T :/p 7 A s nfc^ffi tcfifo T, 

HDC 6;5if!l^^-r-5o 

[0 0 10] i^:xT, tie*©a^x^'7.^^g©x-^ff 
■rs. **«!is^g!:7««!)»!gj:^tbT, as*mb-fei^ so 
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#'r>^'*ia:«b. 0h7^ti^>i$^\z*jh'y-<m^'S: 

■k-yh-r-g) (2 0 1) . HDC 6 J'^i^-aib-tri^^^©^ 

y^'^ntfS:^lD&(DiyU>ym^, -k 

«lfP^£W$&S1i-« (2 0 2) . HDC6ttfi#mai(%© 

m^izMhxm^mv=^-\^^m'^h. «mi2®iswi£2 

J:iK/t;i/;^#Brjgg5$iibT5ioatr. :lz>VX. hd 
C 6 «x X ^7 ± ©:g h 5 y ©-r — *m b * 

b> h5>:/^'±{rM^-r^-k:J7^© I D«^*t^^ft-r-5 
*^i:-5*\ I D««©tt:g^SrMSS-r-5. Sl^^Slofc I D 

mlRLXl^^^ftZiiiimm^tl^r) (203) , 

-^m©fci*Jr|8:(tfcCRC{Cit?T I D««©X7 — 

*i^ai$nfcii^ (2 0 5) «^»cts:^bfeu 

'itl^y^'ii^^im^ (2 0 6) , Uh^-fSHiSf-S 
(2 0 7) . feb, U hv'f*^7>3'dto{c;&:r?T'b, 

cRc\zjz-z>x^m^nrz:jiy-i)m^-^tiui)-^r:>ftm 
-^izit. x.7-mT-r^ (2 0 8) . 

[0 0 1 11 BW©-fei7 3'©I DitSdt^S^nfc^i-g- 
(2 0 4) i^<x-^'7-f-;WH 1 0 9©ffl^« 

'f-^'x$>^t^mvx. nvyr^n\zi^-(>^^^ 
>^'J;<>hb;^^ie.5lOJi^T^i#, ^^WbSMig 

fs. m!^muti^ii7^<Dy'-irWL^ii^ti\zm<B 

CC/W h^©-a-fhbfcA'f h^»C'QV^TfTt)n-5 (2 

0 9) . c:obTi-t:i^3'i^©-ki^:^x-^'*V\*':;7r 

[0 0 12] SSJr, \^i7^6^<D^Li7if'T—^<D^^ 
giO>6iiKTbfc^{C«t'*MS^©7«ECClHlKl 3© 
ECC7.5^-^;^*^x->i7b. M^m^fe-ki^^'T^— 
^'tfUcx^-di^^bTVil^Vid^if-Sd^^^^-r-S (2 

10) . feb, x5— *i^^bfc*i^jctt4'*«is*e 

7«ECCIslKl SSr^V^T, %&h1tX.y-<D&m.t 
X5-b*>;/ hft*^tH-r-5 (2 11), X5-b*-vh* 

*«*^s$JEAi^-c*n«x7-friEpJtiT&-&*^?.. 4^ 

^i&a*® 7«/'«y7r8'f'©-ti'^' X— »c jl* b TX 
^-triESaS^fTP (2 12) feb, X7-b*yhfi:*« 
S<X7-friEd<^RltgTa&«iJ|M|6^sn?S:«-S-. 4"* 

7 «-¥-©-fe^3'©iS?).ai b*x7-»Ts-a--s 

(2 0 8) . 

[0 0 13] ^ipbT, i-k^^'©sK*mb*«*^T-r^ 

<i: HD C 6 «»«!]»C|9:SSnfc^*W b-ki7 ^Wi^y'f 
U^>hb> I DaB©-tiy3'1fffi€:'f >i"Jp^>hb, 
l-ki>3'M*-aib5!iSS:««Mteb, ^*itab-k^^^» 
*^0lc;5:-5S-e«IOigb, ^*.Wb«ia*^7-rs (2 

1 3) . 

[0 0 14] z.<Diz^. ^^m^^7\mmz.-(>^ 

7i-X 1 1 *:fhbT, ^tigjTj^X h^e 1 2 ©«f|g*il 
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[0 0 15] 

C{ri;§x5-friEA^^pJtg(c;f^§X7-A*-7, hS© 
«V»x-^'3B©X7-*i^afe-r-5Sfg«*tttC<i;Vii# 
^T^Sh$nTVi:^t. S:?S:, X^— d«^feL/Tt>. U h 10 

-friE»C> tJe*©n>tfi-i5'^J5K^^F^J;i3%>3i:^;;^x 

7-fTIE^3^^T* ^ 'J - H y o ^ >^5F^ 5 s^-r ^ u 

[0 0 16] L*^L. X9— fTiE^$^-?-©fe®{r^^lt 20 
i3X7-*i^t-r^t, X7-fTiE^?#lCJ;SX^— a 

<7iS, ^(Dtzlsb. ^^BiO-x-^'tc^^Lfcx^-ffr 
IE*fT^fc*|-&IC, X^-Kt)friE*fT-3TbSVi^^»- 
5t 0 X- Sr^iS LT b * -5 . 
[0 0 17] X7-iTjE«ffi:^»c-r« 

;in6®x7-fTjE^f^«. 'T—^y-<—)VYo 

X- ICM bTJtfiSSlilin 3 •&-5i£JS*t* ^fcfe 

»C. t3F^S*<tfcKWS<. ■^<Oftti>. X9-fnE«F^a 30 

[0 0 18] feb. X7-fTiE^3=#a#®^*llt)x^ 
-CJ;Dx-^'©X7-K0frjE*^%±-r-5t> iio® 

[0 0 19] *^ii«±iEgis&fii*-r5t.©Tr, 

a big 0 V^a^T^^- ;^ Sg©*|«« B W <i:-r 

[0 0 2 0] 40 

fc, x^-f^iE^$^<£^tic^HlH®b. M*BtD^t*iS!c 

[0 0 2 1] 



2 0 4 0 3 

6 

IE^©X7-^€:))Si!>T#, feL, x^-fTIE^?F^S# 
©— «|5KffiE^I3©lK#:©^|ig, S&SV»»as/N©<£T»C 

o T J; 0 IE t e. U V^;^©x 7 -fTiE^^ ^7^- 5^ i&^ffl 

r^©-!?, x7-frjE57.*Mi>-r'5j;5icf^ffl-rs. 

[0 0 2 2] 

mmm) 0 1 «*%Bg ©— ^js^s <Dmmrf^ 7. 

©«^S!l,SlS©^^«:^-r:/a-;;^'0TS.^. Wt^U 

-^^©«^ii*feJ:Z/^^imb«rfT5;feJ6©5*-^''\y 
H, 4«x-^'-^-y K3©ff^S:tii|i-r-5ii'l>Sil, 5« 

Jfiliig 4 ©a:*; S 2 fflfli-r s/t;p;^#sij|g, 6 HM*-m 

Mffl)-r-Sfc«>©HDC, 7«HDC 6 i&fet^-r-S^'^ffli 
S^S, 8«a^S2fiij«<*:2*^e.©^^mbWtC«HD 
C 6 tcSlDjiinfcx-3'**&ifrtb> «E^IHet«E*2'^. 
©«^ii^>-»#»C«HD C 6 SaLT»#jitJ7^— ^'^tfr 

[0 0 2 33 SttaJ^-StOx-^'fc^^d^Odtfl^Lfe 

Z.t.■^m^\y. Kt)friESrffp;fcie)©ECCIelKT, 8 
8 f-y ha&-5Vitt-?-n£A±©t:-y HSSfcoU- Hy n 
^>^^-§-S«V^-S. 1 OttX7-friE^3F^7^-^'#^SiS 
HBST^-T'S. 1 iraO^'^x-XT?, n-y7r8 

*3iis-r-5. 1 2«^i.a5/f:;^ hse-r, z.<Dmm.'f ^ 7. 

[0 0 2 4] 0 2»C*%?§©-||JSfi^lr:felt^7:i--V 
h©— M^r^f. 0 2IC:feViT, 14, 1 5 (iSS^IE 

+ n?*0, ilil-Ctthv-;/i'T±©n#B©-fe;^^'2 
2(COViTI5S^bTVi§. -fei7^2 2«i DSCl 6, 5* 
-^'SBl 7, *5itXX5-|TIEfSF#SB 1 8ttiJ-Jten, 

x9-fTjE^$^a5i 8«$e.»c, Hi ©x7-frjEf3F^ 
if«i9. ll2©x^-^rjE^?#^fffi2 0. m3©x7 

-frjE^$^«^2 iic^j-itsn^o 

[0 0 2 5] 1 0 l«PLO-tr9;^-r 10 2«SY 
NCTlA-fh. 1 0 3tt I Dt*— :5'-r 6/W 10 
4ttCRCT2A-l' 1 0 5«PADT2n-1' h» 1 
0 6«SPL I CE-e2A'f h-CClJl*-C*n D^fBl 6 

[0 0 2 63 1 0 7«PLOT9A'f 10 8«SY 
NCT?lA*-fh. 1 0 9ttx-^^7r'f;i'T?, 2 5 6^ 

tz.\t 5 12 1 0 2 4;w ht?, c:ne.*<7*-:$'fi5 

[0 0 2 7] llOW, 8 8lfy hU-h*yn^>«F# 
*ffiVifcHl©X5— fTiE??^ (ECC) Tl l/W 
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1 1 1«. m2ox7-fTjE?f^tr[Mi;< 1 1/u 
h, 1 1 2ttm3©x7-friE^^^-c■l^l;< i 

h. 1 1 3«PAD-C2 A*-f 114«SPLICE 

[0 0 2 8] Sfc, ±fH5'-^:7;j--V'> hJCtJEoT. 

^m^m7\Z:^':>XyaifyA^tl^^m\Z^^X. 10 
HDC6d«$!lffll"r-g). 

[0 0 2 9] 0 3 ir, *Sl:»c«l^c:^3^tsx7-fTIE^?^ 
7^-^'#g:StlH]Kc9— S3T?, 3 0i«^i 

©x7-frjE^gF^^il«*ilD«fl^n«ml©^5?x^, a 

0 2 «^2 OX5-fTiE«F^1«^*«iRiW^n§^2 Ok 
v'X^^ 303«^3©X5 -fTiE«F^1t^*iiRl^ $ ti 

■5ll3©k>7x^'-ri&o, ::ne.«> ecce^qjcf^ 
TVi^s^t, lllSttx7-friE^^^:glc-a•fc•t^■Tffl^T 

1 0«#-fcft[sIKT?a&t). -^-CDl^aStt. 3 0 5, 3 20 
07, SQQiZ^-tANDm^^JiZfSOS. 3 0 8. 
3 1 0tr^-rOR^^T?«|)«$nTVi-5. m3 

^1 ©X 7 -IT jE^^^x- 3^ ^^*[Hii^ jco v>Titt?i-r 

[0 0 3 0] g^^»:m^t\t. «^©D>?>;;^om;0*i 

if. m2(Duyxi', fej;z/^3®k5?x^'©mffie<i9 30 
s-ks^x^'o^TCif-y h*«-?-n^n, 0. 0, i-^ 

0. 1. OU^<Dm.^'^^X^tHiO>S:iSitlV. 1. 

1. 0-fo, 1. if3iiix$>tnm:mi]-r^. 

SPv'y i^tJSS JC^-r. 3 0 5. 3 0 7, 3 0 9C5A 
ND^^^it^. 3 0 6, 3 0 8, 3 1 0IC^-rORm 

[0 0 3 1] £iT, ^nmm\zi^\-)^v'-i'<D^^9iM 40 

*J;(yf-€-©X9-5aSI!(f^»roViT. x-^'^^>.mLBt 
Sr«^ t D S 4 © 7 D ^ - h <£#M t & ittia-r 

•;/h-r§ (3 0 1) . HDC 6 (r^^ttlL--fei'^'©'\y 
^'It^t;^:^ I Dg|5©->U >y#^, -fe^^ 
^'S-^. ^^i^'IS^Sr-fey hb. HD C 6 JC^^tU L»j 
f?SMji&3-&S (3 0 2) . HDC6tt(i#5!iS^©lHl 
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afA;i/x#gijS5SiibT3(0atr. Ji5bT> hdc 

6 X ± ©^ h 5 -y ^ ©5^- b & M 

b, vyyi;±.\zm^-r^-^i7i'<oiiimm^^^-t^ 

«f^**B6<)-fe^7^© I Dlt«a:®o?5:S*7^-rX^*tl 

iHitebTb^ofccitdi^^msnfco 003) , x^ 

-^Hi©fcJe>»r|3:Jt;^cCRC»cJ;oT I Dlf^©X7- 

d«^msn7t«^ (3 0 5) tt, «io»c^^b;tu h7 

-f;<;'^>:5i'*^e) (3 0 6) , U hv-f *M*&-r-S 

(3 0 7) . fcb, U h7-f:*C7>r5'*i0{C3feoT*>, 

C R C tc J:oT^ai$nfcX7-d«|5I«Sn7S:*^-p7t*l 
x^-i^T-rs (3 0 8) . 

[0 0 3 2] ee<j©-ir^^©iDitffi*t3«^3n;^«^ 

(3 0 4) M<7^-5'7^--;i'H 1 0 9©ft^& 

T-^S'TS&S tijaj^f bT, /^y :? r 8 rt{c#-f >^'$-f 
>i"J;<>^b;^*^e3(0ii^•C^^#, M^WbSSJ^ 
T^. ^^5>.tbb«. i±^i^(Dy^-^Wi:»t^tHzm< 
3M©ECC/1'f h^©-&t1-bfeA-f hS5:Jr-S)ViTfTt) 
n-5 (3 0 9) . Z'jhXl±i7i^:^(D±i/$fy'—i^ffi 

/^yy7 8\zm^^tL. i-fei^^'^j-rogft^^nodii^Tr 

[0 0 3 3] SS,tC, Hr:J73'5J-©-fe:^^'7^-^'©^;^ 

3i t) iimrvftrnz 7 « u - h y d ^ >tf 

E C C IhIK 9 ©E C CXt— i'X =&9=^x «y 
b, ^*Slofc-fe^^'-T-;$'4'lCX7-*<%^bTVi;^ 
Vid^f5*^S:.'^^-r-S (3 10). t)b, X5— 
bfc«-&JC«cf 7 «E C 9 ViT, 

?«^bfcX9-fietX5— b*y h©S?£^Wr-5 (3 

11). x^-f-y h:^*t£b^s$«rt-e$.m^x7- 
fnEoJI6T?*-5d^?., 4'*i!0ia^g7«/t<y:7r 8 4'© 
iri5':5'x-^'CS*bTX7-friE5!iil€:fT'5 (3 1 
2) . "bb, X7-tfy h«*«S<X9-ffriE**^l^ll 

^©^*iilb?&X7-«5TSii-^ (3 0 8) . 
[0 0 3 4] Hr^3'©iE^»-mbd^i^T-r-5 
tHD C 6 «fk«!J»c|3;^Snfeg|^iL{ab-lrir:^||!c*5^i7 
U;<>hb, IDg|5©-lr<^^"lt$S*-f >:i7U;><>hb. 
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